BACKGROUND
Systematic epidemiological studies including environmental monitoring, whether directed toward the general population or workers exposed to carcinogens, provides mounting evidence that cancer may have its genesis in the environment (1,2). Based on this contention, some authorities have attempted to compute the percentage of (otal cancers that may be environmentally induced; some estimates being in the range of 80 to 90 percent (1,3). Others discount these numerical exercises, indicating that genetic factors and viral alterations of DNA may be basic to ultimate effects that become visible through chemical or physical agents (4). Consequently, it is perhaps more plausible to assume that a large component of total cancers environmentally induced is preventable.
The potential for exposure to chemical, physical, and biological agents or to exogenous and endogenous chemicals, and/or metabolites, is most extensive. It is estimated that there are about four million chemicals in the universe, with an annual increase in the repository of several thousand new ones (2). Of course, with respect to specific chemicals, the human population may only potentially be confronted with a few thousand. The agents in the cancerinducing environment may involve contaminants in air, water, and diet, exposures to drugs and industrial chemicals, physical stress agents [radiation such as solar, nuclear, or gamma, and inhaled particulates (asbestos)], and natural toxins such as fungal and plant toxins (2). The International Agency for Research on Cancer, in a recent report, analyzed the data from listings of chemicals in their monographs, Volumes 1 through 9, and in their evaluation of carcinogenic risk of chemicals stated the following: "of 222 chemicals evaluated. 19 were carcinogenic to man, 111 were definitely carcinogenic in tests on experimental animals, 42 produced some carcinogenic effect in experimental animals, while on 32 chemicals there was inadequate data and on 18chemicals the available data did not reveal a carcinogenic effect " (5) .
Environmental stress to man may come from those agents to which the general population is exposed [i.e., air, water, diet, drugs, and physical agents 'radiation)] with the added risk received by those in the work place. Some members of the population receive both the occupational exposure to carcinogens and that encountered in their non-occupational environment. The multiplicity of these exposures is illustrated in the diagram (Figure l) .
Public concern, whether national or international, and reflected through programmatic emphasis by legislators, politicians, .consumer groups, or scientists, dictates that regulatory and preventive or control mechanisms be instituted for elimination or reduction of environmental pollution and exposures. Most all of these thrusts could be encompassed within the area defined by Shimkin (6) as preventive oncology. This component of a program dealing with the conquest of cancer should aid in a decrease in the number of cancer incidences which now claim 345,000 lives annually.
EXPOSURE POPULATION

II. CONCEPTUAL APPROACHESAND GOALS INVOLVING
COORDINATION AND COLLABORATION
A. Federal Agencies
Although the National Cancer Institute ever since its inception had given, through federally supported projects, much attention to the elucidation of mechanisms for cancer causation (etiology) and application of data and information toward prevention and treatment, the passageof the National These were the primary agencies for the initial interfacing since their programs and mandated responsibilities focused on such environmental factors as food and diet additives and contaminants, air and water contaminants or pollutants, and chemical agents monitored in the work place (occupational carcinogenesis). Other agencies, both federal and nonfederal with the latter consisting of academic research institutes and industrial organizations, were included as their interests encompassed environmental cancer.
With the program plan and objectives, one element dealt with the determination of human relevance of external carcinogenic actions. As an example, one objective related to investigation and characterization of the role of physical agents (radiation), chronically administered drugs, and dietary factors as contributors to carcinogenesis in man. These plans obviously required interfacing with the Food and Drug Administration (diet and drugs) from a specific regulatory viewpoint, but in a broader context involved igencies and institutes concerned with nutrition programs such as the U.S. Department of Agriculture, and other institutes at the National Institutes of Health. Radiation programs required a crossover to the Atomic Energy Commission (now Energy Research and Development Administration), and ancillary control programs or projects such as those at the Bureau of Radiological Health, FDA, and the Environmental Protection Agency.
Another program element which called for interfacing dealt with the application of current knowledge. To insure maximum utilization of presently available information on carcinogens and timely action with respect to emerging data on carcinogens, liaison between the NCI and federal and state agencies that have responsibility for regulatory action was indicated. Responsive to this requirement, the Interagency Collaborative Group on Environmental Carcinogenesis (ICGEC) was established in January, 1973. This interagency resource now provides to the National Cancer Program an interfacing with 28 agencies and subagencies. It was the first group of this kind within the Department of Health, Education and Welfare (DHEW). Two other groups were set up later; one to cover broad areas of toxicology within DHEW and named the Committee to Coordinate Toxicology and Related Programs; the other, established by the Director of the National Cancer Institute to encompass all areas of the cancer program and to provide collaboration with other agencies in areas beyond carcinogenesis such as cancer control and treatment. This latter group is the Interagency Coordinating Committee for the National Cancer Program.
Another element of the aforementioned plan was concerned with determination of groups at risk to cancer and identification of individuals for special preventive help. Such risks encompass nonoccupational exposure to exogenous chemicals; i.e.. community exposures associated with those identified as high risk in occupational exposures. These interests would be reflected in cancer epidemiology projects within the Division of Cancer Cause and Prevention and the Interagency Coordination in environmental cancer can be placed in proper perspective by delineating those agency resources and data banks which are important in the exploitation of a systems approach in the assessment of environmental cancer. By a systems approach is meant the examination of exposures that people receive as an integrated stress such as air pollutants (carcinogens), water contaminants (carcinogens), ingested food or diet contaminants (carcinogens), drugs as carcinogens, and occupational carcinogens. In defining the problem of environmental cancer, one must first identify the chemical or agent and its biomedical effect, such as a carcinogenic response, in an experimental animal. This is referenced as Experimental Oncology. Next, one must know the dose administered or in parlance of population insult the extent of exposure with time and place. This will be referenced as Intelligence Networks including monitoring and surveillance. Extensive monitoring systems are in operation for air pollutants, water pollutants, and diet contaminants. The next component is the resource on environmental pollutants or carcinogens which defines the magnitudeof carcinogenic response in animals (domestic and marine) and which will be referenced as Epizootics. Finally, there is the association of all of these components to observations in man gleaned from epidemiological studies, This component or data resource will be referenced as Human Population Laboratories.
There is and should be a crosswalkfromeachof thesedata bases as illustrated in Figure 2 . The first data resource entitled "experimental oncology" involves the typical bioassay of chemicals, where laboratory information on identification and dose response relationships helps to characterize the carcinogenic activity of the agent in question. To make these findings relevant to man, one must have information on human exposures (monitoring of air, water, diet, and the work place). This can be secured from an "intelligence network." Frequently overlooked are the observations in domestic, wild, and marine animals where tumorigenesis may reflect the qualitative and quantitative aspects of the environmental carcinogen exposure which may be suggestive evidence for epidemiological pursuits. This input from "epizootics" is an important resource. Finally, the causal relationships in "human population laboratories" are the most definitive in describing human carcinogenic risk. The interrelationship of these resources as a mechanism for providing evidence on the etiology of cancer and verification of risk by correlating the appearance of an excessive or significant number of human cancers with geographical regions where environmental factors are most apparent and where forecasts on hazards can be made, also show the importance of interagency collaboration and coordination to achieve sush goals. Table I lists 
B. Industrial
Beyond the interfacing with federal agencies and academic institutions, the National Cancer Program must also maintain a close working relationship with industry. In recent years, the climate for working with industry has improved markedly through having access to data bases, sharing of information, and consultation on protocols and decision-making processes. It became evident several years ago that the National Cancer Institute could not maintain close liaison with each industrial organization in the area of occupational carcinogenesis. Therefore, initially our plan was to work through some major trade associations such as those involved with drugs, and agricultural and industrial chemicals; chemicals which were well represented in our carcinogenesis bioassay. For example, in 1975, pharmaceuticals, pesticides, and industrial chemicals represented over half of the classes of chemicals being evaluated for carcinogenic activity (7) . This relative distribution is shown in Table It .
The collaboration with three trade associations (Pharmaceutical Manufacturers Association, National Agricultural Chemicals Association, and Manufacturing Chemists Association) has been expanded to others. They are listed in Table I l The National Cancer Program established in 1976 a clearinghouse which will use an advisory body and five subcommittees to provide guidance to the National Cancer Institute in the area of environmental carcinogenesis, specifically as it relates to carcinogenesis bioassay of a wide array of chemicals. Along with industrial representation on this clearinghouse will be academic representatives, trade associations, and consumer groups, with ex-officio representation by relevant government agencies. This advisory mechanism will play a key role in (a) selection of chemicals for bioassay, (b) protocol or experimental design approval, (c) review of bioassay data and prepared reports, and (d) an evaluation of risk assessment as to public health responsibilities. Mechanisms have been worked out to exploit the valuable contributions of industry in this important national program. 
SUMMARY AND CONCLUSIONS
Public concern about the potential effects of man's environment on the induction of cancer has had a great impact on the development of a National Cancer Program. Collaboration among federal agencies has become an essential component in the achievement of national goals in the conquest of cancer. Similarly, the close cooperation between industry and government in the resolution of problems in environmental cancer has become more pronounced in recent years. Trade unions and consumer groups have made their influence felt toward the achievement of maximum protection from and control of environmental carcinogens.
Within the framework of an expanded economy that evolves from an accelerated industrial technology, such advances must now be accomplished under certain constraints that insure the protection of people against risks of cancer. The National Cancer Program contributes a major role in the evaluation of the carcinogenic hazard of chemical agents released into the environment. Maximizing this interfacing between the National Cancer Institute, other federal agencies, especially those with regulatory function, and the industrial community has achieved some major benefits to the public in the interest of preventive oncology. Programs planned for the future may introduce new dimensions in collaborative ventures which could make current and past accomplishments appear minimal by comparison.
